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(57) W3o6peTeHMeoTHOCnTca k peMOHTHO-MSO- 
/i»UMOHHbiM pa6oTaM o6caAHwx ko/iohh Ke<t>- 
Tera3dBbix CK»axnH A/i* eoccTaHOBneHwfl wx 
repMeTMMHOCTn. Uenb-noabiiueHne naAexHo- 
cru ycTaHOOKM MeTa/i/ivMecxoro n/iaCTwp* 
(Mf~l). B KOpnyce ycTpoflcTBa yCT3H08*eMbi 
3/iexTpoABwraTenbc peAy^TopoM. rwAPOHacoc 
M rMAP0UM/>MHAp c rio/ibiM nopujHeM M lufo- 
icom. floA MH na ea/»y xopnyca ycTaHoaneHa 
pacxaTMBawman ronoetca (Pf). B hhnm** mc- 



tm xopnyca c BO3Mo*H0CTbio B3aMMOAewCTenfl 
c Mn pa3Meiiien ynop c >kcctko CBwaan h wm c 
hum npwaOAOM ero oceeoro nepeMemeHUfl. 
HaA Pr pacnoAO*eH AopHvipyjotum* Konyc. 

yCTaHOB/ieHWbl& Ha UlTOXe C B03MO*HOCTbK) 

B3awMOAertCTena c Mfl. (Ipmboa nepeMeiue- 
HMfl ynopa awno/iHen e enAe AH<t>0epeHui/ianb- 
Horo nopiunn, ycraHoeneHHoro b Kopnyce m 
o6pa3yK>mero c ero CTeHxaMn A«e ttaMepw. 
OA^a m ^ tcdM6p rMApaa/iMHecKw cabana Kana- 
/iom c noiioCTbJO MarMeTanun, a Apyraa - APr 
ruM Kana/ioM c no/tocTbio Bc?.cueaHM» 
rvmponacoca. Meaoxy co6oi?i KaMepw caasaHw 
KaHanoM c pacnono>*eHMb<M a hcm o6paTHWM 
K/ianaMOMCo uiTOKOM. Konyc, npoxoA« no MH. 
Ae4>opMWpyeT ero a um/whaP m npu*UMaeT k 
peMOHTwpyeMOM rpy6e. nepeMeiuaeMaa 
oc/ieA aa KOHycoM PT co3Aaer AonomwTenb- 
My»o n/iacTMsecKyio Ae4>opMaMHK>. ripn aoctw- 
xeHUM -aepXHero nonoweHvia cbomm 
topuom BoaAfiHCTByet Ha uitok K/ianana. koto- 
pbjft oTxpwaaeT AocTyn pa6os6M jkhakoct* m3 
KaMepw H3A noptuHeM no KaHa/iy a nonocTb 
BcacbiaaHH8 rwAPOHacoca. KoHTa*THa« n/to- 
iuaA*> m yAap>Kvtaa»oa;ee ycw/iwe Mn Ha ciemce 
o6caAHOM KOnotintx AOCTa-roHHbi air ero yAep- 
*aHMP. 1 nn. 
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l43o6peTeHne othocmtch k ycTpo^cT83M 

A^« pCMOMTMO-M30A»UMpHMblX pa60T o6C3A* 

hwx ko/iohm ne^Teraaoowx c*oa>K*M c uenb»o 

BOGCTaHOB^eKVI» MX fepMeTMM KOCTM, 

UeAbio M3o6peTeHMfl aennerc* noebiuje- 
Hue naAexMOCTM ycraHOBKn MerannnseCKoro 
n/iactypfl. 



Ha sepTex<e cxeMa^MHHO M3o6paxceMO 
npeA/iaraeMoe ycipo^CTBO a^» peMonra 06- 

CaAHOti KO/IOHHW. npOAOnbMWW pB3pe3- 

B UMflMHAPuMeCKOM Kopnyce 1 yCTpowCT- 
aa. cnycxaeMoro a cKBO^wHy Ha Ka5ene 2. 
pacno/ioweH 3/ie<TpOABnraTenb 3 c peAy* T <^ 
pOM 4. AayxnnyMJKepHww ruAPOnacoc 5 c eca- 
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CbieaiomwMw 6. HarheTaie/ibhwMH 7 u peAy*- 
UviOHHUM 8 K/iananaMn. .maPOUm/iuhap 9 c 
nonbiM nopiurteM 10 h ujtokom 11. AHtjxpepen- 
UManbHua nopiueMh 12, *Bna»oui>iHCfl npneo- 
AOm oceaoro nepeMemeHMs ynopa 13. w 

XeCKO C HMM CBA33H HUM, AOpHMpyK)tUMM KO- 

Hyc 14 c noAnpyaCHHeHHbiMw nnaaa»OLu>iMM 
nnauiKaMH 15. pacxaTbiaaiomafl ronoaKa 16 u 
npoA0nbHO-ro4>pnp0BaHHu& MeTannnnecKvifi 
onacrwpb 17. Pa6osue nonocrn ruApounnnn- 
Apa 9 h nonoro nopaiMR 10 ruApaanuMecKM 
CB$i3aHw Mexay co6o& no Kawany a. *epe3 ooa- 
npy>KviHeHKWM aonOTHviK-nepeKAKiMaTenb 18. 
KaMepa, o6pa3oaaHHa« CTenxaMW xopnyca u 
AH<J><J>epeNLtuamiHUM nopujHeM 12. ruApaanM- 
necKn cBHaaHa no KaHanyJc nonoCTbw Harne- 
TaHMH rwAPOHscoca. 

flpyra« KSMepa, o6pa30BaHHaa CTeHxaMw 
Kopnyca m A^^<t>^peHuvia/ibMbiM nopujHeM. 
rviApaB/mMeciai caAsana c no/iocTbK> Bcacwea- 
HUio ruAPOHacoca xananoMiJ. 

B AM<t>'4>epeHuwa/ibHOM nopiune A"* cba- 
an ofieux K3Mep Buno/meH xanan c axcua/ibHO 
pacnonoaceHHbiM o6paTHWM xnananoM 19 c 
BwCTyrraiom^M M3 xopnyca ujtokom. B ucxoa* 
hom nonoxenwvi KnanaH 19 3axpbiT u pa3Ae/ia- 
er KaMfcpu, o6pa30BaHHbie 

AncJ>«t>epeMUMa/ibMWM nopajneM 12 co CTenica- 
mm icopnyca. BnyTpeHMflfl nonocTbycTpoftcTBa 
3anonneHa- pa6o*e& *wA»cocTbtf> w cxowneH- 
cwposana c BHeujHew cKaaxuHHo* cpeAO* 
3/iacTvmHUM KOMneHcaTOpoM 20. flopMHpyio- 
uxw% icowyc 14 m pacxatbiBaioma* ronoBxa 16 
yCTawiOBiieMbi na KOHue nonoro imoxa 1 1 . npM 
3tom ;papxaTW8a»maa ronOBxa KMHeMaTMMe- 
ckm CB$i3aHa c 3/ieKTpoABuraTeneM 3 nepes 
T^/iacKoniiH6cKMM sa/i 21 xopnyca. ycTanoB- 
neHHWft na onopax KanenwH b nonoM urroKe 1 1 . 
nopujv.e 1 0. CB«3aHHuft C hum Ban 22 w nnaHe- 
Tap.H>«& peAynop 4, Ha Bany 22 ycTanoaneH 
aKcaeHTpMK 23 l cny*amM& npweoAOM A»yx 
nnynxepoB rwAPOHacoca 5. 

npoA0AbHO-ro<t>pvipoBaMHUi?t MeTannwMe- 
ckm* n/iacTbipb 17 b TpancnopTMOM nonoace*. 
hmh pacnonoacen MexAy. yAep*vtBaeTC* 
AopH^pytOiUMM jconycoM 14 vi ynopOM 13. 

fl/ia saxpenneHWH ycTportcTjia e xonoHHe 
oho cHa6xeHO ynopHWMM u/ivipcaMW urn* «ko- 
pflMM(ne noKa3anfcj). 



ca nocTynaer b kaMepy hba AH<J><J>epeHUua/ib- 
hwm nopujHeM 12 u paGoMee Aaanemie nepe3 
ynop 13 yAep*waaeT npoAO/ibHO-rocppMpoaaM- 
hwm Mera/innsecKUM n/^acTwpb 17. flpn 3TOM 
o6paTHbifi icnanan 19 3aKpuT. 

nocne AocTM>KeHMH HeoexoA^^oro Aaefle- 
hub noAnpyxuHeHHbia 30/ioTHMic-nepeicniOMa- 
Tenb 18 nepeMecTMTCfl bhh3 ao ynopa. 
oTKpwBaa Aocryn pa6osew >kmakocth no Kaha* 
ziyanoA nopiueHb 10 ruApoun/iyiHAPa 9. 

/JopHHpyKHAMft KOHyc 14. npoxoAfl no 
nnacxupK) 17, 4>opMnpyeT ero e mm/imhap m 
npw^MMaeT k peMOHmpyeMO* Tpy6e. a ero 
n/i3Ba»oiune rmawKM Kann6pyK)T, co3AaBa» ra- 
paHTVipoBaMHuM Haw. OepeMemaeMan BcneA 
33 AopHnpywiuuM KonycoM 14 pacKaTbiBaio- 
ma« ronOBKa 16 co3AaeT Aono/mnTe/ibHyKD 
n/iacTVinecKyto Ae<t>opMauviK> nnacrwpa 17 no 

MaKpO- H MHKpOHepOBHOCTHM BHyTpSMHCM 

•ct6mkh oQcaAHOH koaohmw n ynpOMHWBT ho- 
oepxHOCTHwCH c^oPi BHyTpeHHe* noeepxHocm 
n/iacTbipw 17. npn AOCTMtteHWM aepxHero no- 
noKeHMA Aopn^PY 101 ^ 39 ro/ioeica 16 cbowm 
topuom BoaAe^cTeyer Ha wtok xnanaHa 19. 
KOTOpuft oTKpuBaeT AOCTyn pa6oneft x^a^o- 
CTM H3 Ka^epW M3A < ft^1 ) ^P eM ^ liaj,bhb,M n °P" 
ujKeM 12 no icaHa/iy 4 b nO/iocTb BCaCbiflaHM« 
rwAPowacoca. 

8 3tom no/ioxeHuw KOHTaxTHaa nnomaA*» 
vi yAepJKMBajoiuee ycwnne nflacTWpw 17 Ha 
CTenice o6caAHOfl koaohmw AOCTaTOHHW a^« 
ero yAepxtwaHwn w AM<M>epCHHwanbHbiPi nop- 
meHb 12 BMecre c AopNMpyiomviM KonycoM 14 
m pacKaTUBa»oiAeft ronoaxo^ 1 6 nepeMecTwrca 
BBepx k o6ecneMvjaaji no/iHbiH ux bwxoa W3 n/ia- 
CTUpfl 17. 

Oocne aaeepiueHuq pa6oTu no yctahOBxe 
nnacTbipa 17 3/ieKTponpwBOAOM 3 o6ecneMui- 
BaeTC* bcao6oM<AeHMe icopnyca npw6opa ot 
CTeHicwo6caAHoA ko'/tohhw h 3aTeM ycTpovHcr- 
bo TpaHcnopTHpyeTcn Ha noaepxHOCTb. 

O o p m y n a H3o6peTeHnfl 

• YCTpO^CTBO A^H PCM0MT3 0&C3AH0* K °" 

45 noHHW, BKJiK)MaK)iuee xopnyc. ycTaHoeneHHbae 
b HeM anexTponpviBOA c peAyKTopoM. r^APo- 
nacoc m CMAPOUVinMHAP c nonyM nopiuneM n 
ujtokom. MeTa/i/iuMecKHA nnacTwpb. ycTanoa- 
neHH yK> noA hum Ha Bany xopnyca pacxaTuaa- 
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Ha MHtepBane npoBeAennn peMOHTHO- 
M3on«uMOHHUx pa6oT no xa6enK>2 Bxn^OMaeT- 
en 3nexTpoABviraTenb 3. xoTOpbifc sepes 
axcueHTpMK 23 npHBOAKT e Aei^cTBMe nnyH>xe» 
pw rwAPonacoca 5 vs oAMOBpeMenHo bo spame- 
hug Mepe3 Banu 21 u 22 paCKBTUBajomyjo 
ronOBKy 16: HepBOHananbHO xopnyc 1 npn6o- 
pa 33flKOpwoaeTCA o iconoHHe Tpy6. a 3aieM 



sacxM xopnyca c ao3MO^HoCTbio asaHMOAetf- 
ctbmw c MerannHsecKMM nnacrupeM ynop. o t- 
nnsaiomeec^ tcm. hto. c uenbK) noawuie- 
hm« H3Ae*H0crn yctaHOBKH MeTannviHetKoro 
55 nnacTupn. oho CHaBxeno )K«ctko ca«3aHHbiM 
c ynopOM npMBOAQM e«"o oceeoro nepeMeme- 
m pacnoflOKeHHWM Haa pacKatwaaioiAevi 
ronoBKOv^ AopHnpy»ou4MM KonycoM. t ycT3HOB- 
neHHWM na tuTOxe r^APOUwnHHApa c bo3mo>k- 



D3 33flK00W0aeTCA O KOnOHHe Tpyu. d wcw ™ ^' -„.^rifUM 

pa6oMap L fl KOCTbnoKaHany^^ BsaHMOAeftcrsHU c MerannvmecK^M 
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nnacTUpeM. ea/i icopnyca KMHeMaTH^ecKn Can- 
aan c aneKTponpwooAOM. npMBOA oceaoro ne- 
peMemeMMn ynopa euno^neH b e*Ae 
AM^epeHMMaflUNoro nopiunA, ycTaHoe/ieH- 
Horo b Kopnyce m 66pa3yK>mero c ero ctchks- 
mw Aee KaMepw, rviApae/iwMeocM caaaannbie 

MOKAY C060H K8HB/10M C paCnO/10*eHHHM B 



h6m o6parHWM K/ianaHOM co ujtokom, npu 
3tom OAna H3 KSMep rMApaannMecKM cabana 
c no/iocTb»o warMeraMnn. APyra* " c nonocTbK) 
BcactJBaHMft rnAPO Ha c° ca * 3 AopnupyJomMM 
Konyc ycraMOB/reH c B03MO»<HOCTbio B3a*Mo- 
AeftCTBua b aepxMeM nanoaceHMM co ujtokom 
c6paTHoro Knanana. 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation^ a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1 , of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 1 1, a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 1 5, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 18, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 5, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 1 1 , where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1, the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 13. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 



The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 5, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 1 2, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 16, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydraulically 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 




OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
. In and lor the State of Texas 
My commission expires 03-22-2003 



Stamp, Notary Public 
Harris County 
Houston, TX 



